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Introduction
The recent financial and economic crisis has drawn renewed attention to the substantial national and regional disparities in the European Monetary Union (EMU). Quite a few analysts have emphasized the important policy challenges that are posed for the viability of the EMU by the failure of the Southern European periphery to converge in terms of GDP per capita and productivity. In particular it has been argued that the task of restructuring these peripheral countries currently facing severe macro-economic problems (e.g. Cyprus, Greece, Italy, Spain, Portugal), is complicated by their membership in EMU, which does not allow them to devalue their currency. The lack of this important policy instrument may lead to high social and political costs of national reform programs based on devaluation strategies over-stressing the importance of wage restraints in regaining competitiveness.
Despite the widespread acknowledgement of this additional complexity, empirically very little is kown about the process of and conditions for unconditional convergence in monetary unions. In this paper we argue that the only historical experiences of catching-up within currency unions available, are those of regions in countries. We therefore use the experience of 269 NUTS 2 regions in 21 European countries between 1991 and 2009 to analyze the process of and the determinants for unconditional convergence of regions to the country mean. As a consequence we depart from the standard literature focusing on measuring the average rate of conditional (beta-)convergence in a country (see Baumol (1986) , Barro (1991) , Barro and Sala-i-Martin (1991, 1992) , Mankiw et al. (1992) , for classical contributions and Magrini (2004) , Abreu et al. (2005) , Durlauf et al. (2005) , Dobson et al. (2006) for recent surveys) in a number of ways. First, in contrast to this literature, we focus on unconditional convergence because the central debate with respect to convergence of the peripheral countries in EMU -as indeed with respect to most policy discussions (see Rodrik, 2013 for a forceful argument in this direction) -is one on unconditional convergence, since the viability of the monetary union is threatened by the level of regional disparities in the European Union and not by the incapability of countries or regions to converge to their (potentially very disparate) steady state growth paths. Second, by following a suggestion made by Faini (2003) and dividing our sample into various subgroups of regions based on their starting level of GDP and their subsequent growth experience, we highlight the heterogeneity of regional convergence/divergence processes rather than being interested in "average" rates of convergence across all regions. In this respect we are closer to the recent literature on growth events (e.g. Pritchett 2000 , Hausmann et al. 2005 than to the standard beta convergence analysis. This literature seeks to understand the heterogeneity in growth processes across countries argues that the traditional convergence literature runs the risk of "averaging out the most interesting variation in the data" (Hausmann et al. 2005 p.304).
We find that unconditional convergence to the country mean in a currency union is far from automatic, as well as highly discontinuous and strongly concentrated on a rather limited number of time periods: Only around half of the regions starting with below national average GDP per capita levels in 1991 experienced a catch-up over the period 1991 to 2009 and only two thirds of the regions starting with above national average GDP per capita in 1991 converged towards the respective country average until 2009. Poor converging regions typically grew faster than their respective national average for less than two thirds of the period considered, with the typical duration of the longest unbroken spell of above average growth being five years and the longest below average growth rate spell typically lasting for three years. Furthermore, about two thirds of the growth differential to the national average growth of an average catching-up region can be attributed to the year with the strongest growth, and if the weakest year of growth is omitted the average catching-up region could have almost doubled its growth rate differential to the national average. Finally, an econometric analysis of the predictors discriminating between regions growing above and below the national average for initially poor and rich regions indicates that human capital endowments and innovative performance are the main predictors for above-average growth (i.e. unconditional within-country convergence) of poor regions, while for rich regions human capital endowments, the presence of a national capital and sector specialization are more important factors predicting above-average growth.
We argue that these stylized facts are of both positive as well as normative interest.
From a positive perspective our evidence questions the focus of the traditional literature on average (beta-)convergence and lends support to theories that view regional growth and convergence as a discontinuous and non-linear process as is for instance the case in the literature on development traps and growth thresholds (Sachs 2005, Azariades and Drazen 1990 ) and non-linearities in regional development (Brezis and Krugman 1997 , Brezis et al. 1993 , van de Klundert and Smulders 2001 or literature that considers periods of above average growth as primarily caused by exogenuous shocks and thus rather as a consequence of good luck than of good governance (Easterly et al. 1993) . In terms of policy, by contrast, these findings imply that immediate and automatic success for growth oriented policies in peripheral countries and regions is unlikely to occur in monetary unions but that among potential growth strategies based on increasing human capital investments and innovation capacities are mort likely to be successful in monetary unions.
Data and Stylized Facts The heterogeneity of convergence and divergence processes
The data we use were collected from the EUROSTAT, OECD and Cambridge Econometrics databases for 269 NUTS 2 regions in 21 European countries (19) (20) (21) (22) (23) (24) (25) (26) (27) countries plus Norway and Switzerland) excluding overseas regions of France and Portugal (due to a lack of data) for the period from the reunification of Germany in 1991 to 2009. We use data on real GDP per capita (based on year 2000 prices) from the Cambridge econometrics database as an indicator of regional development and exclude EU countries consisting of less than three NUTS 2 regions to avoid situations in which within-country divergence or convergence cannot be observed by definition or in which the convergence or divergence of one region fully determines the convergence or divergence of the other region in the country. 4 {Table 1 Around here} As a starting point for our discussion Table 1 shows the results of unconditional beta convergence regressions in GDP per capita, i.e. a panel regression of the growth rate of GDP per capita in region i between time period t and t+1 (g it ) on the level of output in period t ( y it ), for each of the countries in our sample for the period of 1991-2009 and two sub-periods (1991-2000 and 2000-2009 ). While we find some evidence of unconditional within-country convergence (i.e. negative coefficients) for the majority of countries sampled, there is also compulsive evidence of substantial variation in coefficients: First, there is a wide variation in the level and significance of estimates across countries. For each period we find a number of countries with significant negative and significant positive coefficients. Thus, although unconditional convergence tendencies seem to have dominated, this tendency has been far from ubiquitous. Second, convergence rates and tendencies also differ markedly across time periods. While in the 2000-2009 time period more countries experienced unconditional within-country convergence than divergence, the opposite was the case in the 1991-2000 period. Furthermore, Germany and Finland are the only countries that exhibited significant convergence during both sub-periods. In all other countries significant convergence applies 4 We refrain from filtering business cycle effects from our data. The reason is that within individual countries business cycle sychnronisation is usually high for data on an annual frequency (see: Montoya and de Haan (2008) ). This implies that the risk of identifying effects from asymmetric regional cycles relative to the national average is relatively low and is likely to have a lower impact on results than the ambiguities necessarily induced by trend-cycle decompositions.
to only one of the two decades at most. In sum, these findings suggest a substantial heterogeneity of convergence and divergence experiences both over time and across space.
{Table 2: Around here}
To further analyze this heterogeneity we follow a suggestion by Faini (2003) and (for each country and time period) divide regions into four groups, depending on firstly, whether they had GDP per capita levels below or above the national average at the beginning of a period, and secondly, on whether their average growth rate was above or below the national average throughout the period. This gives us four types of regions (table 2):
• Regions with below average levels of GDP per capita at the beginning of the observation period that grew below average from 1991 to 2009. For these regions, by definition, the initially (negative) gap in GDP per capita to the national average increased. We therefore refer to these regions as poor diverging regions (type 1).
• Regions with below average levels of GDP per capita at the beginning of the observation period that in contrast to the first group grew above the national average. These are referred to as poor converging regions (type 2).
• Regions with above average levels of GDP per capita at the beginning of the observation period that grew below the national average over the observation period. In contrast to the first group (that also experienced below average growth) these regions reduced their (positive) GDP per capita gap to the national average. In consequence we label them rich converging regions (type 3).
• Regions with above average levels of GDP per capita at the beginning of the observation period that grew above the national average. These regions increased their (positive) GDP per capita gap and are thus rich diverging regions (type 4). period), respectively, of the initially rich regions converged. Unconditional convergence is therefore not an automatic process taking place in all regions. Only just about half of the initially poor and about two-thirds of the initially rich regions converge over a 19 year period.
Further, convergence also has low persistence and is often temporal in nature only.
Quite a lot of regions changed group membership between time periods. In each country there is at least one region that converged in one decade but diverged in the other. Also the transition matrix illustrating the probability for changing region types between the two subperiods highlights substantial mobility among the four groups of regions (table 3) . Only, around 62% of the poor converging regions in the 1991 to 2000 period continued to grow above average in the later period (57% as poor plus 5% as rich regions) and around 61% of the rich converging regions in the 1991 to 2000 period continued grow below average in the subsequent period (39% as rich and 22% as poor regions). {Table 3: Around here} This low persistence of relative growth levels also applies to annual growth rates. In table 4 we firstly consider the average number of years for which the average region in each of the four types of regions grew with growth rates above the respective country's national average, and the number of years the average region in each group grew with below average growth rates for the whole time period (in the top panel) as well for the two sub-periods (in the bottom two panels). Secondly, we also report the average of the largest number of consecutive years a region grew with above and below average growth rates (i.e. the average duration of the longest above and below average growth spell), the average dispersion of the annual growth rates of a region (i.e. the within variation) measured by the coefficient of variation, and the average persistence (autocorrelation) of growth rates measured by the average regression coefficient of a region's growth rate on its lagged growth rate.
According to the results, in the 18 years of growth considered the average poor converging region grew faster than its respective national average for between 11 to 12 years (i.e. for slightly less than two thirds of the period) but also below the national average for 6 to 7 years (one third of the period). Similarly, the duration of the longest spell of unbroken above average growth for these regions was five years (i.e. ¼ of the period) while the longest spell of below average growth was three years (or around 1/6 of the period) on average. Thus -as evidenced by two sample t-tests for the equivalence of indicators between poor converging and diverging regions -poor converging regions grew above the national average for a significantly longer period (both when considering the total number of years of above average growth as well as when considering the longest spell) than poor diverging regions, but also in the former group of regions convergence was far from continuous and was often interrupted by (sometimes rather protracted) spells of below average growth.
Also the results for the autocorrelation coefficient of growth rates and the coefficient of variation of growth rates indicate large variability and low persistence of growth. In particular, the autocorrelation coefficient of growth rates is significantly higher in the average poor converging region than in the average poor diverging region and thus indicates more continuous growth paths for poor converging regions, but even for these regions the coefficient remains rather low (with 0.5). By contrast, the coefficient of variation of annual growth rates suggests that the standard deviation of growth rates exceeds its average (over the 18 year period analyzed) by a factor of three in all region types considered. {Table 4: Around here} {Table 5: Around here} High average regional growth rates are also mosly due to the growth of only a few years, indicating a heavy concentration of regional growth rates. This is illustrated by the results in table 5 which shows the contribution of the year with the highest (lowest) growth rate to total GDP per capita growth over the two decades considered (top panel) and for the two sub-periods (bottom panels). 6 6 For this purpose we recalculated the average annual growth rate over the period if the year with the highest (lowest) growth rate were replaced by the region's average growth rate: Given that the average growth rate of a region is the geometric mean of the annual growth rates this hypothetical growth rate for region can be calculated as � These results suggest that the average poor converging region grew by 2.1% per year over the time period considered, which was by 0.6 percentage points higher than the national average. Of this 2.1% average annual growth around 0.4 percentage points can be attributed to the year with the strongest growth rate, so that around 2/3 of the growth rate differential between poor converging regions and the national average is accounted for by the year with the highest annual growth rate. The contributions of the strongest year are also quite high for all other groups of regions, in which it contributed about 0.3 percentage points to the total annual average growth. However, this contribution is significantly lower than in poor converging regions only in diverging poor regions.
Similarly, the year of weakest growth reduced average annual growth rates by -0.6 percentage points on average in the group of poor converging regions, so that without the worst year the growth differential to the national average would have been almost twice as high in this group of regions. Again these reductions are of a similar magnitude also in the other groups of regions and range between -0.4 to -0.5 percentage points.
In addition the t-tests at the bottom of table 5 illustrate that for all four groups of regions and all periods, with the exception of poor converging regions for the [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] period, the absolute value of the impact of the weakest year of growth on the growth differential is significantly higher than the impact of the strongest year. This therefore implies an asymmetry of the growth process in which strong downward moves have a more important impact on long term regional growth than strong upward moves.
Developments of potential growth drivers
Our data also allow for an investigation of how the four groups of regions differ in the development of a number of economic indicators other than GDP per capita. In particular we are interested in the development of a number of variables frequently used as explanatory variables in the regional growth literature (see Durlauf et al. 2005 for a survey) and that can be influenced by policy such as the investment share (i.e total investment as share of regional GDP), unit labor costs (measured as total real labor compensation in % of real GDP) both of which were taken from the Cambridge Econometrics data base, as well as the share of population with tertiary education, the share of population with compulsory education 7 , and the number of patents per million inhabitants, which were obtained from EUROSTAT and OECD sources. In addition we also include variables capturing the sector composition as well as structural change in a region, which is measured by the share of employment in agriculture, the employment share of industry, the employment share of the tradable (nonfinancial) service sector, the employment share of the financial service sector, and the turbulence index 8 7 For education levels data is only available from 1999 on, so that we use the earliest available observation in both the descriptive and the econometric analysis below.
. These variables again were taken from Cambridge Econometrics sources. 8 This index is half of the sum of absolute changes in sector employment shares from period t-1 to t. It ranges between zero and one, with zero (one) indicating no (maximum) structural change in employment. Table 6 shows descriptive statistics for these variables both at the beginning (columns 2 to 5) and at the end (columns 8 to 12) of the observation period. Table 6a All variables in table 6 are measured relative to the country average. Thus, the descriptive statistics indicate that poor converging regions started from GDP per capita levels that were at 79.8% of the country mean on average in 1991, which was significantly lower than the value for poor diverging regions (90.3%). By 2009, however, this relationship had reversed. Poor converging regions on average had a GDP per capita of 88.6% of the national average -which was significantly (around 9 percentage points) higher than in 1991.
Poor diverging regions, by contrast, had a GDP of 82.1% of the national average. This was significantly (around 8 percentage points) lower than in 1991. With respect to rich converging and diverging regions, by contrast, no significant differences in starting levels (which were at 119.6% and 119.7% of national GDP, respectively) existed in 1991, but by 2009 rich diverging regions had obtained a GDP per capita that was at 137.8% of the national mean on average (18 percentage points higher than in 1991), while rich converging regions had an average GDP of 109.1% (10 percentage points lower than in 1991).
These observations therefore suggest a) that between 1991 and 2009 primarily regions with very low GDP per capita relative to the national average caught-up to the national average, while regions in the lower-middle part of the distribution often fell behind, and b) that differences in growth between rich converging and diverging regions were much more pronounced than between poor converging and diverging regions, particularly with rich diverging regions forging ahead quite substantially. These stylized facts (with the potential exception of the very strong growth of rich diverging regions) are also robust across time periods (see table 6a in the appendix).
Poor converging regions also had significantly higher investment rates than poor diverging regions in 1991, as did rich diverging regions relative to rich converging regions.
Regions with above country average growth therefore seem to experience phases of above average investments in the period preceding their growth phases. This is also corroborated when splitting the sample into the sub-periods. In both the 1991-2000 and the [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] period poor converging regions and rich diverging regions had significantly higher investment rates than poor diverging regions and rich converging regions, respectively.
Significant differences further exist for unit labor costs. Here, however, poor converging regions -somewhat counter to expectations -had (weakly significantly) higher unit labor costs than poor diverging regions at the outset of the period analyzed and rich diverging regions also had higher unit labor costs than rich converging regions. Unit labor costs, however, increased significantly less rapidly in poor converging differences.
Additional significant differences exist with respect to patents and in agricultural employment shares. Patents were significantly higher and agricultural employment was significantly lower in rich diverging regions than in rich converging regions in 1991. The share of industrial employment was significantly lower both in poor converging and rich diverging regions than in poor diverging or rich converging regions. This may indicate that regions with a low share of industrial employment had a higher probability to grow faster than the national average due to the effects of economic and financial crisis on industry, since the significance of these differences is primarily driven by significant differences in the period 2000 to 2009 (see table 6a and 6b in the appendix). Finally, the evidence on education suggests that poor converging and rich diverging regions, (i.e. regions growing faster than average) had a significantly higher (lower) share of population with tertiary (primary) education than their slowly growing counterparts. Table 6 , however, also shows that apart from GDP per capita and, investment shares as well as potentially unit labor costs none of the potential growth determinants showed significant changes in their relative levels within the four groups of regions between 1991 and 2009. This therefore indicates that for the occurrence of unconditional convergence or divergence of a region within countries the (initial) levels in these potential growth factors seem to matter more than changes in these levels during the convergence/ divergence process.
Econometric Analysis
The results of the descriptive analysis -aside from implying substantial heterogeneity and volatility in convergence -suggest that unit labor costs, investments, education levels, and sector shares in the initial year may be predictors of above average growth performance of regions. In part these results, however, could be due to co-linearity of different indicators or could be influenced by developments in nearby regions that impact on the growth of a particular region through spatial spillovers. Thus, to analyze the capability of different variables to discriminate between successful and less successful regions we conduct two sets of cross-sectional probit regressions 9
9 We give preference to using probit regressions rather than more conventional convergence regressions because these can better capture the substantial non-linearities in convergence behaviour implied by our descriptive results.
in which we focus on poor regions (i.e.
regions that had GDP per capita below the national average in the initial period) and on rich regions (i.e. regions which an above national average GDP level in the initial period)
separately. In both of these regressions the dependent variable takes on a value of 0 if the region grew with a below the national average GDP per capita growth during the period observed and is equal to 1 if the region grew with a GDP per capita growth rate above the national average. In both regressions aside from including (the logs of) the initial period values of all variables shown in table 6, we also include variables that take account of the spatial structure of the economy and the fact that aside from developments in the region itself also developments in the vicinity of a region may impact on its growth prospects (see e.g. Ertur and Koch, 2007; LeSage and Fischer, 2008; Crespo-Cuaresma et al., 2012) . These variables consist of an indicator variable which takes on a value of 1 if the region under consideration hosts the capital city of the country and 0 otherwise, a spatial lag 10
The marginal effects of the probit analysis discriminating between poor converging and diverging regions are reported in table 7 and those of the analysis for rich converging and diverging regions in table 8.
of the initial GDP per capita of neighboring regions of the same country (which is included to capture potential spillover effects from neighboring regions) and a full set of country fixed effects to focus on unconditional convergence within countries (currency unions) and to purge results from any country specific effects stemming from national institutions or policies.
11
10 The spatial lag is based on a contiguity matrix W, with element w ij =1/n if region i borders on region j and is located in the same country, and w ij =0 otherwise and with n being the number of same country neighbors of region i. A dummy variable taking the value of 1 for regions lacking neighbors of the same country (i.e. islands and Northern Ireland) is included in the regression to account for the missing spatially lagged GDP for such regions by definition.
The first five columns of these tables show estimates 11 Analyzing poor regions, Bulgaria has to be dropped from the sample, because all three regions below the country mean level of GDP per capita were converging during the period observed. In the regression analysis for rich regions, Sweden and Slovakia only had one region above the mean during including the variables suggested as being particularly likely to have an impact by our descriptive analysis, while the results reported in specifications 6 to 12 augment these basic models by controlling for location characteristics and spatial spillovers, as well as sector employment shares and the turbulence index as additional controls. Furthermore tables 7a
and 8a in the appendix report the marginal effects for the same specifications for the two sub-periods. In these regressions data are pooled across periods and all explanatory variables 
Results for regions with GDP per capita below the average
Focusing on poor regions first (table 7) , the results indicate a highly significant negative impact of the initial level of GDP per capita on the probability to grow above the country average: 13 the period observed and in Belgium, Germany, Finland and Portugal, all regions above the mean converged, so that these countries had to be excluded from these regressions .
This -consistent with the descriptive findings -indicates that poorer regions among those with low GDP per capita have a higher chance to converge. In addition, also higher initial investment shares in regional GDP increase the probability for poor regions to converge. This effect, however, is insignificant in all specifications for the full time period. If the two sub-periods are analyzed (table 7a) investment to stimulate growth in the medium run (such as over one decade) than in the long-run (i.e. two decades). 14 Higher unit labor costs reduce the probability for poor regions to converge with the coefficient being insignificant in the basic specifications (1) to (4) but becoming significant (albeit at a very low significance level) once we control for patenting activities. This result stems from two opposite effects in the two decades analyzed. While in the period from 1991 to 2000 poor regions with higher unit labor costs were also significantly more likely to grow above the country average than poor regions with low unit labour costs, the opposite applies to the 2000 to 2009 period. All in all, this result suggests only a rather inrobust impact of unit labor costs and investments in discriminating between poor converging and diverging regions.
Human capital, by contrast, is the uniformly most significant predictor of convergence for poor regions. The share of population with tertiary education is associated with a higher probability to grow above averge, while the share of the population with at most compulsory education significantly reduces this probability, irrespective of whether only one or both of these variables are controlled for and the significance also applies to both
subperiods. An increase in the share of tertiary educated population by 1% increases the probability to converge for poor regions by 1 to 2 percentage points. The number of patents in a region per million inhabitants is the second most important positive predictor for the probability of a poor region to grow above average and is also significantly positive in all specifications. This finding, however, does not seem to be robust across time periods. While patents were a significantly positive predictor for above average growth of poor regions in the 1991 to 2000 period, their effect in the 2000 to 2009 period was significantly smaller 14 Since we were concerned that the high volatility of investments may impact on results we also used the three-year and five-year average investment rates rather than single initial year investment rates as explanatory variablein additional regressions not reported. This, however, had no impact on the size and significance levels of the coeffccient on the investment rate.
leading to a net effect of around zero in the latter sub-period. Spillovers in GDP per capita as proxied by the spatially lagged initial GDP per capita of adjacent regions of the same country have the expected positive impact on the probability of convergence, but the coefficients remain insignificant in all specifications. Similar obsevations apply to variables measuring sector specialization. Among these only the turbulence index has a significant negative impact on the probability of poor regions to converge to the country average. All other things equal, poor regions with larger shifts in sector employment have a lower probability to converge. Finally, also for the set of rich regions, spillovers from neighboring regions with higher levels of GDP per capita only have an insignificant impact on the probability to grow more rapidly, although here too effects seem to differ across sub-periods, with the spatially lagged GDP exhorting a negative impact on the probability to grow above average in the 2000 to 2009 period following an insignificant positive one in the earlier period. A larger share of the industry sector in employment significantly increases the probability for aboveIn addition, also unit labor costs are found to have a positive effect on the probability to grow above average for rich regions. However, the significance of this result is weak and disappears if tertiary education is included and the financial service sector share is excluded.
15 One reason for this could be that in richer regions (in particular in large cities) service orientation is much higher than in the poor regions. This could lead to a bias of the coefficients on patents in rich regions on account of the low propensity of service enterprises to patent their innovations. This bias should, however, be of minor importance because, as shown in Table 6 , the industry shares of rich regions are not smaller on average than those of poor regions. average growth of rich regions, a higher share of financial services reduces it and results for the two sub-periods reveal opposing effects for the agricultural and the industry sector in each sub-period. In sum,therefore, the main differences in predicting above average growth for poor and rich regions are that the initial GDP level is a less important determinant for predicting above average growth in rich regions, while industry structure is more important. 17
Conclusions
In this paper we analyze unconditional convergence in 21 European countries covering 269 NUTS 2 regions from 1991 to 2009. Focusing on the heterogeneity in withincountry convergence allows us to uncover a number of stylized facts with respect to unconditional regional convergence within currency unions. In particular unconditional regional convergence within currency unions is a discontinuous process associated with repeated setbacks. We divide regions into four groups, depending on whether they had below or above national average GDP per capita levels at the beginning of our period of analysis, and on whether their average growth was above or below the national average throughout the period. Only just about half of the regions starting with a below average GDP per capita experience catching-up over a period of 18 years. Furthermore, only just about 60% of the regions that were poor but converged and only about half of those that were rich and converged in the first decade continued to do so in the second of the two decades. In addition, the average poor converging region grew faster than its respective national average for slightly less than two thirds of the period but also below the national average for around 17 This finding is supported by t-tests of the null-hypothesis of equality of the coefficients of the estimates for poor and rich regions (see table A1 ). These tests suggest that among those variables that are significant either for poor or for rich regions significant differences in marginal effects between rich and poor region exist only for initial GDP per capita, the industry share and in some specifications the share of primary educated as well as unit labour costs.
one third of the period. The average duration of the longest spell of unbroken above average growth of these regions was five years on average, but the longest below average growth rate spell was three years.
Our results also show that catching-up often depends on the growth of only a few years and the process leading to a catch-up is thus highly concentrated in time. About two thirds of the growth differential of the poor converging regions to the national growth rate can be attributed to the year with the strongest growth, and if the weakest year of growth is omitted from the observations poor converging regions could have almost doubled their average growth rate differential to the national average. This indicates that the impact of years of extreme weak growth on long-run performance is even stronger than the impact of individual years of extremely high growth.
Finally, an econometric analysis of the predictors discriminating between regions growing above and below the national average for initially poor and rich regions indicates that human capital endowments and initial GDP per capita levels are the main robust predictors for above-average growth (i.e. unconditional convergence) of poor regions, while for rich regions human capital endowments and the presence of a capital city in the region are the most important factors predicting above average growth.
These stylized facts are of interest both for normative as well as a positive reasons.
In particular our evidence questions the focus of the traditional literature on average (beta-) convergence and lends support to theories that view regional growth and convergence as a discontinuous and non-linear process. In terms of policy, by contrast, these findings imply that for policies to foster growth of poor regions in a monetary union, investments in education and R&D capacity is likely to have the highest impact. Furthermore these results also warn that immediate and automatic success for growth oriented policies is unlikely to occur in a currency and that in restructuring the European periphery substantial perseverance Source: Cambridge Econometrics. Table shows the coefficient ( ) of regression of the growth rate of GDP per capita ( ) over the time period in a region on it's starting period GDP per capita ( ) (i.e. = + + ) . ***, (**), [*] denote significance of this coefficient at the 1%, (5%) and [10%] level, respectively; Estimations for Germany start in 1992, Conv.=number of converging countries (i.e. with a negative coefficient), Div.=number of diverging countries (i.e. with a positive coefficient), Sign. Conv.=number of significantly converging countries (i.e. with a statistically significant negative coefficient at the 10% level), Sign. Div.=number of significantly diverging countries (i.e. with a statistically significant positive coefficient at the 10% level).
-25 - Table reports marginal effects of a probit regression on the probability of poor regions to grow with an above national average rate. Country fixed effects and a dummy for regions without neighbors are not reported. ***, (**), [*] indicate significant coefficients at the 1%, (5%), [10%] level, respectively. Values in brackets are t-statistics of the estimates, based on hetrosketasticity robust errors. Source: Cambridge Econometrics, OECD, EUROSTAT. 
